Abstract-The author discusses the role of holography as a fine-arts medium, with particular reference to his work in mixed-media, holography, photography and sculpture. The hand touched a plane surface; and the eye, still allured, saw a relief; so that one might have asked the philosopher which of the two senses whose testimonies contradicted each other was mendacious.
I. INTRODUCTION
In 1979 I attended a lecture by Paul Walton and saw my first hologram. It was quite small, but for me it was one of the most exciting things I had ever seen. Not long after this, I attended an exhibition of holographic artworks called "Light Years" [I] . Although I had already become interested in the creative possibilities of holography as a result of Walton's lecture, I was unprepared for the impact of these images, up to a metre square and dazzlingly clear and bright. The following day, still deeply impressed by what I had seen at the exhibition, I learned that a 'Holography Workshop' was about to be opened to the public. I immediately applied to be enrolled in a course in practical holographic technique. This article describes how my work and in that it provides an image of a subject recorded on a photographic film or plate; however, by using the coherent light from a laser to illuminate both the subject matter and the plate, the whole information about the subject matter is recorded (hence the name 'hologram'). Furthermore, this information can be recorded without a lens. Since a hologram preserves the three-dimensional information that is lost in a photographic image, a holographic image is fully three-dimensional; thus it may be thought of, at a crude level, as relating to a photographic image much as a sculpture relates to a painting [2]. To attitudes toward art have developed since then.
techniques of holography, I should explain that a hologram resembles a photograph display a holographic image it is only necessary to illuminate the hologram For the reader unacquainted with the with a spotlight. Depending on the lighting arrangement at the time the hologram was made, this spotlight needs to be positioned either in front of the hologram ('reflection') or behind it ('transmission'). The simplest type of hologram, a single-beam or Denisyuk hologram (named after its inventor), is made by placing the plate immediately in front of the subject and illuminating the subject through the plate (which is transparent). The plate is then processed in somewhat the same way as a photographic film, and the image is viewed by reflected light [3].
In a first-generation hologram, the image is always virtual, i.e. behind the hologram, much as if one were looking through a window. Of course, if all holograms were like this, it would be logical to argue that as the aesthetic experience of viewing a hologram is no different from that of viewing the original subject, one might as well look at the original subject. (Indeed, it has become an established practice in the Soviet Union to exhibit holograms of art objects that are too precious to be put on public display.) One can make a further hologram of this holographic image and, like a creative photographer working with an enlarger, modify the image in the transfer. For example, the image can be changed in hue, distorted in shape, superimposed on another image, brought out in front of the hologram as a real image and even made pseudoscopic, i.e. with reversed perspective.
FROM SCULPTURE TO HOLOGRAPHY
My early background as an artist was as a sculptor. I began to introduce holography into my work as an experiment in the integration of creative media. The ability of the holographic image to make an immediate impact on the viewer interested me more than its theory or technique.
I conceived my first holographic works as landscape pieces: I designed them to be seen in natural open spaces such as public parks in urban areas, grassland and woods. Rural motifs relating to the change of seasons provided the subject matter of the holograms; for example, in an autumn composition, I used the simple motif of falling leaves against a red background.
I found myself comparing the way I 111. SPACE, FANTASY, ILLUSION AND HOLOGRAPHY A hologram is made up of millions of tiny particles of silver, which diffract light so that they replay a moment from the past, locked within the photographic emulsion. English Oak presaged the direction that my work was soon to take. I wanted to displace the notion that art objects, especially holographic art objects, are somehow immune from their surroundings and exist in a different kind of space from the space occupied by the viewer.
Space, and the way in which artists fill it-be it sculpture, architecture or sound-involves design criteria specific to the act of description. The aesthetic bond between these criteria and holography is recognized by artists who share similar concerns, i.e. developing threedimensional space. Subsequently a sculptor or architect is more likely to respond to holographic images than are individuals involved in two-dimensional imagery.
If one considers the traditional methods of the fine arts for producing the illusion of space, one finds that an essential factor in obtaining the illusion of depth is the way in which the sense of space is conveyed. To quote Miriam Milman on trompe-l'oeil art:
A whole body of empirical or mathematical methods [has] been employed to produce in the work the illusion of that third dimension which is essential to the world around us. However, the spectator has to exercise his own will in order to enter this 'fictional' world. Once he has entered he finds himself in a context where content may strike him more or less fruitfully [ 6 ] .
In critically analysing three-dimensional imagery we are compelled to make compositional decisions relating to 'real time' and 'real space'. The way we perceive the physical presence of an object and identify its origins determines our conception of its structuring in terms of material, weight, density and placement-if the image is holographic we may mistakenly continue to employ these criteria. Fundamental concepts of visual orientation such as 'up', 'down', 'left'and 'right' fall apart when applied to holographic imagery and so no longer function as tools for the cognitive process of familiarity and dissimilarity, fact or lie about our world. The concept of fantasy is essential to holography since only in fantasy can this illusionary world be translated into convincing evidence that the holographic image is, in fact, realistic.
The two most important geometric rules that dominate traditional perspective depictions are: ( I ) horizontal and vertical lines parallel to the plane of the picture are depicted as horizontal and vertical lines (equal distances along these lines are shown as equal distances in the picture), and (2) parallel lines that recede out of the plane of the picture are depicted as lines passing through a single point (the vanishing point).
One of the most convincing depictions of these rules was made in 1952 by the Dutch artist M.C. Escher [7] . In his lithograph Cubic Space Division, Escher's sole aim was to depict an infinite extent of space. He used no means other than the laws of classical perspective. The viewer sees the infinite extent of space through a square window; but as the space is divided up into similar cubes by bars running apparently in three dimensions, a suggestion of the whole is achieved. The 'exercise of the will' suggested by Miriam Milman is an interesting point but applies only in the context of traditional pictorial perspective laws as exemplified by Escher. In holography, these pictorial laws can be ignored, as it is in the very nature of the medium to offer a real perspective space within which one can observe genuine spatial relationships. Likewise, I suggest that a temporal spatial frame also marks off the special kind of reality one experiences when looking at holograms. The analytical structuring that we normally apply when categorizing things forms clear boundaries within which we can operate. However, in the case of holograms they have a non-functionand a framed hologram can look ugly or crude.
IV. TOWARD A NEW AESTHETIC
When conceiving a hologram, one cannot easily achieve a balance between technical skill and artistic merit (unless one concludes that these values go beyond artistic merit). Yet these values have to be balanced if the work is to communicate a clear presentation that avoids the stigma of 'high-tech art'. The subject matter forms the basis by which one expands and amplifies one's ideas and thoughts; it is a mantra of concentration and opportunity. Whether the subject matter is pre-visualized or spontaneously evoked is irrelevant-it is the meaning of the subject matter that should be approached critically. Holographic images must not be allowed to seduce the viewer through their technical facility alone; on the other hand, a holographic image of artistic merit can be stultified by poor technique. A conceptual framework for establishing aesthetic criteria for evaluating holographic art can be made without moving far away from those of other media such as photography.
The use of holography as a medium integrated with photography is worthy of discussion, as it demands a direct comparison between the two expressive media. The juxtaposition of a photograph alongside a hologram presents two contrasting illusions of reality, a quality I explored in my mixed-media piece Behind Glass (Fig. 3) . A crumpled tin can provided the image for exploring the dual nature of these representations of the same object; two crumpled cans were presented alongside the holographic and photographic recordings. I n conceiving this work, I took into consideration its presentation as a piece, in particular the contradiction of the entire assemblage's being framed behind glass: the real flattened cans become almost two-dimensional like the photographs, leaving the liberated holographic images unconstrained to project themselves into space behind the glass.
The three holograms provide an illusion of a space receding beyond the actual plane of the framed glass; this is immediately countered by the flatness of the photographic image. The holograms seem to become isolated through their juxtaposition with both the real cans and the photographs, which seem to have more substance than the floating holographic replicas. Having accepted the content as 'possible', the viewer is led by the realism of the details and of the space they occupy to accept the illusion of reality. Needless to say, many viewers find this acceptance troublesome. People often reach out and touch holograms to test the reality of their vision.
My most recent work involves the use of a pulsed laser; this has made it possible to create holograms of live subjects. To this end, I have incorporated human features such as chins and noses into a geometric form, again the triangle. Inner Space (Fig. 4) is the title of one of these recent pieces. This pulsed hologram [8] is part of a series. The human form and geometric shape combine in a design of intersecting planes that fall in and out of view, seen and unseen, hidden and revealed, like a ghost playing hide-andseek. The work is an array of rainbow colors; it exploits the advancing quality of red and the receding quality of blue. The design, which occupies a clear position in space parallel to the plane of the glass, is projected as if pushed out from the centre of a solid to reveal yet another triangle in the form of a window with a man's face beyond. Implicit, explicit and suggested depth reveal another world.
REFERENCES AND NOTES
This exhibition was presented by Sue Davis, Director of the Photographers' Gallery in London, England, in collaboration with Eve Ritscher. In simplest terms, a hologram is a threedimensional image-a recording of laser light patterns reflected from the surface ofan object or scene. Unlike photography or painting, holography renders an object on glass or film with complete dimensional fidelity. A hologram recreates everything seen by one's eyes-size, shape, texture and relative position; however, if one tries to touch the image, all one will find is focused light.
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